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in which the assumptions of Bernoulli's Theorem are relatively
legitimate.1 Given, that is to say, a proposition a^ some series
. . can be found, which satisfies the conditions :

(L)
(ii.) ar/as . . . at . . . A=ar/A.
Adherents of the Frequency Theory of Probability, who use the
principal conclusion of Bernoulli's Theorem as the defining pro-
perty of all probabilities, sometimes seem to mean no more than
that, relative to given evidence, every proposition belongs to
some series, to the members of which Bernoulli's Theorem is
rigorously applicable. But the natural series, the series, for
example, in which we are most often interested, where the a's
are alike in being accompanied by certain specified conditions c,
is not, as a rule, rigorously subject to the Theorem. Thus f the
probability of a in certain conditions c is | ' is not in general
equivalent, as has sometimes been supposed, to * It is 500 to 1
that in 40,000 occurrences of c, a will not occur more than 20,200
times, and 500 to 1 that it will not occur less than 19,800 times/
8. Bernoulli's Theorem supplies the simplest formula by
which we can attempt to pass from the d priori probabilities of
each of a series of events to a prediction of the statistical frequency
of their occurrence over the whole series. We have seen that
Bernoulli's Theorem involves two assumptions, one (in the form
in which it is usually enunciated) tacit and the other explicit.
It is assumed, first, that a knowledge of what has occurred at
some of the trials would not affect the probability of what may
occur at any of the others ; and it is assumed, secondly, that these
probabilities are all equal d priori. It is assumed, that is to say,
that the probability of the event's occurrence at the rth trial is
equal d priori to its probability at the nth trial, and, further, that
it is unaffected by a knowledge of what may actually have
occurred at the nth trial
A formula, which dispenses with the explicit assumption of
equal d priori probabilities at every trial, was proposed by
Poisson,2 and is usuaEy known by his name. It does not dispense,
1 In the discussion in Chapter XVI., p. 170, of the probability of a diverg-
ence from an equality of heads and tails in coin-tossing, an example has been
given of the construction of an artificial series in which the application of
Bernoulli's Theorem is more legitimate than in the natural series.
* Becherc&es, pp. 246 et seq.